Background/Aims: In head and neck squamous cell carcinoma, second primary gastrointestinal tumors are not uncommon. However, it is unclear whether a screening endoscopy is needed for detecting gastrointestinal neoplasm in patients with head and neck cancer. Therefore, we analyzed the prevalence and independent risk factors for second primary gastrointestinal neoplasm in head and neck squamous cell carcinoma. Methods: A consecutive series of 328 patients with primary head and neck squamous cell carcinoma that underwent esophagogastroduodenoscopy or colonoscopy were included using our registry. An age-and sex-matched group of 328 control subjects was enrolled. We assessed risk factors of synchronous gastrointestinal cancer. Results: The prevalence of esophageal cancer with head and neck squamous cell carcinoma was significantly higher than that of the control group (1.5% vs. 0.0%, p=0.011). An age of 54 years or more (OR, 1.033; 95% CI, 1.008-1.059; p=0.009) and male gender (OR, 4.974; 95% CI, 1.648-15.013; p=0.004) were risk factors for concomitant colorectal cancer or adenomas in the head and neck squamous cell carcinoma patients. Conclusions: Preoperative colonoscopy can be recommended for detecting synchronous second primary colorectal lesions in head and neck squamous cell carcinoma patients with male sex regardless of age, and esophagogastroduodenoscopy is necessary in all head and neck squamous cell carcinoma patients for detecting esophageal cancer. (Korean J Gastroenterol 2016;68:23-28) 
INTRODUCTION
Second primary tumors (SPTs) are common in head and neck squamous cell carcinoma (HNSCC) patients. Most cases of HNSCC are linked with esophageal cancer or lung cancer. 1 Gastrointestinal malignancies in particular, such as gastric cancer and colorectal cancer, are often found. [1] [2] [3] [4] [5] [6] SPT of the respiratory and upper digestive tract is the main cause of death after treatment in early-stage HNSCC patients. 7 In the first five years after treatment of the primary tumor, the rates for metachronous SPT reach approximately 15% to 25%. 8 Therefore, SPT constitutes a major challenge in the field of head and neck oncology, and preoperative work-up for synchronous cancer is very important.
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According to the cancer statistics of Korea in 2011, the age-standardized incidence rate of head and neck cancer was 4.0 (men, 6.3 and women, 2.1) per 100,000 persons per year, and the mortality rates were 2.2 per 100,000 men per year and 0.5 per 100,000 women per year. The 5-year survival rates have improved over the past two decades from 41.1%
to 61.6% because of advances in surgery and chemoradiation treatments in Korea. 9 However, the overall survival rate for HNSCC remains low (∼55% after five years). 10 The poor outcome of HNSCC affects patient quality of life because of its functional anatomic location.
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The role of routine esophagogastroduodenoscopy (EGD) and colonoscopy as screening tools for SPT assessment in patients with HNSCC has been controversial until now.
Several studies on routine preoperative evaluation of upper gastrointestinal tract were discrepant over cost effectiveness and efficiency. [12] [13] [14] [15] Furthermore, there are few studies assessing the value of colonoscopy for the preoperative work-up in HNSCC patients. 5, 6 We hypothesized that colorectal tumor prevalence may be higher in HNSCC patients than in the control group because of shared risk factors, such as smoking, alcohol consumption, and old age, for both HNSCC and colorectal cancer. The present study assesses the prevalence and independent risk factors for gastrointestinal neoplasm in HNSCC patients using the HNSCC registry.
SUBJECTS AND METHODS

Study population
We included consecutive patients diagnosed with primary HNSCC from January 2005 to December 2014 using the head and neck cancer registry at the center at Hallym University Kangdong Sacred Heart Hospital (Seoul, Korea). 
Study design
The data of this cross-sectional study was collected retrospectively. The study subjects were divided into an HNSCC and control group to assess the prevalence of syn- 
Statistical analysis
The variables associated with risk factors were initially identified using the independent sample t-test for continuous variables and the chi-squared test for categorical variables. Additionally, we used multivariate logistic regression analysis to detect independent risk factors for synchronous gastrointestinal cancer. All analyses were performed with SPSS version 16.0 (SPSS Inc., Chicago, IL, USA).
Null hypotheses of no difference were rejected if p-values were less than 0.05, or, equivalently, if the 95% CIs of risk point estimates excluded 1.
RESULTS
Baseline characteristics for study subjects are in Table 1 .
By design there were 281 men and 47 women in both groups. Values are presented as n (%) or mean (range). HNSCC, head and neck squamous cell carcinoma. 
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The Korean Journal of Gastroenterology Values are presented as mean±SD or n (%). (p=0.37). There was no significant difference in alcohol consumption, smoking, hypertension, and diabetes mellitus between groups (Table 3 ). The HNSCC patients with colorectal cancer or adenoma were older than those without colonic neoplasm (mean age of 62.01 years vs. 57.62 years, p=0.003).
The HNSCC subjects with colonic neoplasm had a greater proportion of men (95.6% vs. 81.3%, p=0.001). The location of HNSCC was different between the HNSCC patients with colonic neoplasm and those without colonic neoplasm (p=0.03). Current smokers were more prevalent in the HNSCC with colonic neoplasm than the non-colonic neoplasm group (76.7% vs. 59.0%, p=0.007). There was no significant difference in terms of alcohol consumption, diabetes mellitus, and hypertension between groups (Table 3 ).
In the multivariate logistic regression analysis, old age (≥ 65 years) was an independent risk factor for concomitant colorectal cancer in the HNSCC patients (OR, 1.126; 95% CI, The risk factor of old age (≥65 years) had a positive predictive value (PPV) of 9.0% and a negative predictive value (NPV) of 100.0% for colorectal cancer in the HNSCC patients. p=0.004). Although the overall prevalence of colorectal neoplasm was not higher in the HNSCC group than the control group in this study, the same result as an earlier report, 6 this association between HNSCC and colorectal neoplasm can be explained by the shared carcinogens of cigarette smoking and alcohol drinking. 1, 5 Advances in the prevention, treatment, and surveillance of HNSCC await a more complete understanding of the mechanism of the multifocality of this tumor. According to the field carcinogenesis concept, multiple cell groups independently undergo neoplastic transformation under the stress of regional carcinogenic activity. 16 Considering that NPV of age and sex was higher than PPV (72.2% vs. 46.9%; 86.2% vs. 44.1%, respectively), preoperative colonoscopy for detecting colonic neoplasm may not be recommended in patients less than 54 years of age and women. However, screening colonoscopy is strongly recommended for early detection of colorectal cancer in average-risk persons aged 50 years and older in Korean guidelines. 17 The colorectal cancer incidence decreased by 76-90% in a cohort that underwent colonoscopy and polypectomy compared to reference populations. 18 Moreover, increased colonoscopy use was related to colorectal mortality reduction. 19 Thus, in combination with our results and colorectal cancer screening guidelines, preoperative colonoscopy could be beneficial in all HNSCC men regardless of age or ≥50
years HNSCC women for detecting concomitant colorectal neoplasm.
Esophageal cancer was the most common malignant gastrointestinal SPT with a significantly higher prevalence in the HNSCC group in this study (2.2% vs. none in the control group, p=0.01). Several studies provide evidence for this result. 1, 3, [20] [21] [22] [23] The previous prospective study reported that the rate of second esophageal primary tumors was 1.9% in the 268 HNSCC patients. 23 One recent study reported that esophageal surveillance was recommended because early detection of esophageal cancer in HNSCC patients led to a good prognosis. 24 The co-existence of either a colorectal malignancy or adenoma with esophageal cancer is also not uncommon (1.5%). 25 Therefore, EGD and colonoscopy as a screening tool for detecting SPT in HNSCC is crucial in diagnosis and treatment.
Our study has several strengths. First, to the best of our knowledge, this is the first study assessing the risk factors for colorectal neoplasm as SPTs in HNSCC. Second, we analyzed detailed clinical parameters for each patient using our registry. This enabled our study to adjust for potential confounders. There are some limitations in this study. First, this study has possible selection bias in our exposed (HNSCC) and control group. In fact, the prevalence of colorectal cancer in our control group was too high (5.2%). Our control group who visited the gastroenterology center for various gastrointestinal symptoms was not a general population. However, this bias might be trivial because we used our HNSCC registry in which the HNSCC patients were enrolled consecutively.
Second, the prevalence of colorectal cancer as an SPT is likely to be underestimated because we did not conduct a colonoscopy in all patients due to patient refusal.
In conclusion, preoperative colonoscopy can be recommended for detecting synchronous second primary color-
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